' Searching PAJ 



1/2 K— 2/ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-096406 
(43)Date of publication of application : 12.04.1996 



(51)Int.Cl. 




G11B 7/24 
6118 7/00 
G11B 11/10 




(21 Application number 


07-148907 


(71)Applicant 


: PIONEER ELECTRON CORP 


(22)Date of filing : 


15.06.1995 


(72)[nventor : 


YOKOGAWA FUMIHIKO 








OSAWA SEflCHI 



(30)Priority 

Priority number : 0617451 1 Priority date : 26.07.1 994 Priority country : JP 
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SAME 

(57)Abstract 

PURPOSE: To obtain an excellent recording and reproducing 
system by controlling the distance t between information 
recording planes, the numerical aperture NA of an objective 
lens to introduce the light for reading to one of these planes, 
the wavelength X, of the light for reading, the equivalent 
refractive index n of each information recording plane, and 
the number i of the plane in laminated layers to satisfy a 
specified formula. 

CONSTITUTION: A light-reflecting layer 12 is formed on the 
surface of a substrate 1 1 by using vacuum vapor deposition 
device. Then the substrate is irradiated with radial rays from 
a transparent stamper side to cure a radiation-curing resin 
14 on the reflection layer 12. After curing, the array of pits 
on the transparent stamper 13 is transferred to the resin 14. 
Then Si, Al and the like are vapor-deposited on the surface 
of the resin 14, where embossed pits, that is pits P2 are 
formed to form a reflection layer 1 5. Then a protective layer 
16 is deposited thereon to obtain an optical disk. The 
distance t between information recording planes, the 

numerical aperture NA of the objective lens to introduce the light for reading to one of the planes, 
the wavelength X of the light for reading, the equivalent refractive index of each information 
recording plane, and the number of the plane in the laminated layers are controlled to satisfy the 
relation of formula in order to obtain an excellent recording and reproducing system. 
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Si tt, SI^i ORftftT*, »2««E»ffiS 2 lift 

1^2 coRSofc-e, ^3tf«®S3 tt, iSfih <z>R# 
#-eR*Si5fca>£i-s 0 i-fcfc>*>, EH4(c^^ti5 
<fc5K, SiffiPaiSftfficoKAtlBtt, Rfi;ii X*:£ft 

#±#9, ®2«f«IE»ffiOR«ffifi, iSgh 



♦MPSrfl. i§i&*£ (1-/3) iU REftft&P* 

!B2W«Sa»ffi^SiSL)t*:fi»ai^x-<^^C0R«' 
*tltSot:/j:i^lK«U #til*E»ffi<z>fc':y h 
icJ:5«WSSrk k-TZk* % l ffittEMBfrRtrKU: 
»bii<5R»«»oJC««M l fi, 

[0 0 6 0] 
[«2 9] 



(3. 1) 



■- (3. 2) 

tiJ«E»fl5*>R*t*<fc 9 < RS"*-6^Jf)ftS*S. 
[0 0 6 2] a = 0. 36, 3 = 0. 9 ft* 

t. 

[0 0 6 3] 
[»3 1] 

- (3. 3) 

[§32] 

- (3. 4) 

5, S/N^ftftftRftW-S-dSftfeixS. ft*3, rcoj: 
[0 0 6 7] rm, ±E*q[5^ov^-cRWi-a. 

-Ctt, «»o««E»ffio5*>R»*^Altfflyj-iftVM5 

±BH 1 3 1 4 i t btRB LfcfflSfl 

tit R*B3*#. Mfc^a*ft#t5»^^Ufc 
Rtt#<0««S:lMB*U 3RRtt*«*^*« 

«OT«*R***J:3lcLTfcft^. 

EI l 5 <n X o \^ SSAz wm?4^A«3fe-Cfi, Kit* 

fcftm&±ftZ>i><Dfr&>Z> 0 ^t^X\ Dl 6{c^i"J:9 

tc, mwm&i nz.m^<Dffim&mm<nfcmmi 2b 

^, 7* h? n ^ ty^WJpfir-rSo ^J^Lli, R^&9# 
R**feu— !f^>r*- Ki: L, mD*^LT»fe(03t 

[0 0 6 9] ^^5T-<^^cOE^if^^V^^Ai: 
LTH, Hi 7<D£.j (C v *fe©U-f- tT— ^R«l3t 



(9) 
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fc^-f x ^ icSW LT)»f *ffl«:4t e y ^ 7 ^3 1 

ft 1 fiffllSfclt^JX, wWtTy^r y^tttBUJClftfe* 

2^»lt<bix6. 7^:/ 3 2 ft, SB 
ltiMRIEftflB (i 2B) «:Ri**#ft, _bi£o£n< f^K 

«*ajftfttf*:*>iS«) jR«T Six, ^2ft 

$8f£&ffi (1 5) trKtfi ^fi^fe7>^3 2«r**Ti- 

[0 0 7 0] S/c, il 80<t9C> \*y9Ty~fZ 1 
A^l^fe^*^ t- K3 1 0 «:WU, rco^V 10 

— K3 1 1 [ct 9#|*$ftfc*fe(PRSOfc£& 
^ U t r ^ ^ ^ 3 3 CiWf 6 J: 9 CI 1 1 g^o El 
1 8I£*5V*-C\ «««Wffl*feU— If 3 1 1 <7)^#t^t 
11, MfcftR*MR3 1 2«raiSLT^— 7 ;7"31 3& 
OT^I^yX3 1 4^ttf-f^^ 3 3(CAItt6o 
7*4*? 3 3j&»£>Rl*Lfc#feft;«\ ^W;7-31 
3 2rixlf Lt*fe7 ^^3 15 RXfft¥& 3 16^ 
L7t hf-ff^^ 3 1 7&W*»ix5 0 a»jft»<5Jfc**3 
16 ft, W^i^fr^Xtfi^xa^&g, -74J\>Z 20 
3 1 5 *raiiSL^c5t*r7^- hr^f^^3 l 7— 
5fe-T5o 5*fe«*y-f a*— K3 1 0 

<^*I**:H, i/yX3 18^Lt^^ltS3 12lc 
A^L^or^-CSAt^ix, R*ME3 1 2£igiELfcU- 
-if 3 1 ia>feZ>#fe3fc£ ifclCT^ 3 3^A&hT 

[0 0 7 1 ] fRlttr«CftS<rR^A&2:«ft, KMIbI 
K(C<t U»fe^>r^-— K3 1 0 x^*^ 3 

^ 3 3tC*fe(DjRft3t^SrffiftLTBIl 5 <£>3feHo4* 
10ft, R^»S^*««E*ffi^#JCL-C^-^^-7(E 

®j£*XS 0 

[0 0 7 2] mt°5/^7y7 p 3 1A^n^ 

t° y 9 T ys*Zm$km V >Ti«RJ«tei£ l*" h OS 
4^fAtUtft^, m*-&m&t 0 yy'T yy*£2 

®<om\c^ i&X(Dt 9 y?Tyy p *m2mm^&ffi(Dm^ 40 

JROfflfci, **x-eixo*fe^-1fXtfl»fey>r^-K«r 

-e*>5, A^6i«t'tt, #tte#ofcr 
[0073] RSt^&u^f+in^itasfe^&t/Sfe 
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LTIi7t h^t- K-^^^XlcPfibixS^ir/j: 
< i/»fY^t-KT*fcoTt)^t\ HJl 8{c 

*5Jt6^^-- K3 1 Off>35*fr#:fl, tfli^KoT 

7^ 3 3<owaia»ffi(c»»i-s^sit/«c^<ot*, 

i^>X«o**»aic:it*Wi:*?>4v\ 7* h 

7-(r^31 7 (eft, E«W«wR^«l!9«;filc»»t 

^/u^3 1 5#*<Dffi»fc:4Mf$ix, Rft»**>ft±# 
Hb*xTi^5o 

[0 0 7 4] ±fs^3i6(cov>Tia^-ra 0 

i*r**L*i\ ±iaiHl 5 4^LBi 8 i: <b i> (ctfcf^ 

l it nmm -m , r »* {-ft jo * & a r t ;c t o 

fc, affi««^«*ix^:«aHtcJ: t)*««1S««J-*5 
[0 0 7 5] Ull 9(d*5V^T, ig^S^ 1 1 Id 11^ 1 <£> 

*ts t ^ t» f-. z.(DK%m 5 nt, r^no 

ffi*c«xtf»»«iE»J-iB*ixfcWff y 1 r fct 

«»id»ii-r5t 5«tt$4x5o GUBBi 6l£«|JISix 
fcSB 2 oof»«IE»B Lt^MI l 5&tfig91*MB» 
l 4±(cftaw««» 5 2 3ftS*J**tt5, foi>*Z>—%t<n 
jS^®ffiJi5 1, 5 2cO^(Ctt^^<— ^9J5 3fCffl|g$ 
ixfc«*JB 5 4 3fts»rtSix5. »#!l^5 2rfi, * 

#y >^/5 i r t «9 fertJB«^(iBLTiE*tt, > 

^ft, ^ttlLTVN^ 0 

[0 0 7 6] ZOt^x? 5 O^lMtSirt^ 
ft, ^yy^itbffil^^^SttStooSRf^ 

atS^ft, MKilBlfts 7i:iot, -*o*flcy 

5 1 r 1:8^5^7^5 5 f^coy 2 r 

gM5/7^5 6 tOM^fSfi»5 4$:^i:r-<#^ 
lli«BE«rBl*0L*dSP,R»3t«rA*ti-S. r^xlcJ:^, 
P»ittofc«*JB5 4lc:J:or»2««E«il 5^<D 
R**«A»3fts»WSix5co-C, »i««E»®o^s 
R^R^tLSrir^^So »2«aiE«ffiS:R^K5i: 
^tcft, >KftlBlK5 7^^-7i:$ixfR*Ji5 4^^^/j: 

Sot, RA^ s fR2tt«eflUi^9ISL, B2if#ta 
«SB*sR***xS. 

[0 0 7 7 ] ^5«fig^J:o-C, ^ltf^lS^ffiOl^ 
^^<9B#^, »2Wasa«ffi-Alt"r5R^»9 5t* s > F j: 
<WWC, »2«*iB»BO|E»«»Jcj:5^FKfeg: 
i:* - t * < » l ««IE«Di«:R^»6 ^ 
fc*S"C#, *e>*5S/Ncorfii±^»^$ixSo 

[0 0 7 8] ^-<7) t*^7 y XT«»W««ia»ffi<7> 



(10) 
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ttixtf ft b * v > 0 r. tiiztt l s $m&v>m ^<DW& 

^**^-C7*-*^S:»»)SLr, B'Jco«« 10 
[0 0 7 9] j&*a»S**^tC»WLtf* ^2UOT$n 

Ji*>67*-f **-C*>*U*, '>ft< t fc 1 Jf ri s i£*'^ 7 
[0 0 8 0] ft4b\ ««te»«#2ofc*»<fi\ 

5 *w^x*-h-c. ftm^m^ ska?« 

9 SILT, S2««fE»ffi<7)tt^Si?)«rrt^^^^»tii 

[0081] ±fB*JS8ico^rtft^i-So 

So 

[0 0 8 2] «ft^««E»BB<o5-bioioft>fri5/-r 

C D "CAM $ ix T V > 6 <t 5 * T O c ft « \z Wffi ft if « , 
WT, TOCflMliW) SrlEflrTSo r*l4r*Lfc(D 
MS 2 2 "Cfc «x.tfJBl««lB»)B«r^ = 5/ir/^B 
KJtfc, *oE^«<ojtea»lcTOCf»««rE«rt- 40 
£ 0 ^STOCxy TICW:, |R 1 a»bJBm*"C0>SK 
r >f * * <0±X<Dffi ftlSftBJ-oV^T^T O CtMftj&Sffl 

[0 0 8 3] r(Z>J:p^E«$ix^TOC«aS:R«t«j 

-C#*. i: LTf*. El 2 3C^$tl5J: 

IB l j)^Sm*TOSSr-< **<7>±T<0ffi«ffifiUBK: 
ov^T«5TOCW«S:f5»i-5J: 5JcLTtai\ so 
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&riS"C*3. 
[0 0 8 4] *JS 9 (DttW^mli-, JfewH 1 0 

(a) ^#t5 0 ^<om&, if^te^ 

®S. -CR*tL*JS 0#tt\ St5flMMa«ffiSi ~S 

So w^-c, §T^coiS^te^®Si osatwioo 
%, SSi i£««lE»3]Si £ <om*>aa*&tJ<#fft 
«K»flffl«^aa***ix«La k-fZb. S« l 1 rt> 

9 0 %-C««iE»iB<7)ffl«»^ 1 0 -C*>5»^H 
a = 0. 9, i = 10t*ifc5O^ ^ ^ — AM-f S 

ii!&*;fl;l 0 0%l:*flI*M 2 %Ol 9 3ftftLjM»e> 

ra«<o*R»xt/aa*M**r*'*-6»*, &&i 

W5M«9 5t<^5tfl:«, a 1 ' 1 (o-i) a l -« t*Jix 
6 0 r^(Ca = 0. 9, i=10i:tSt ^-f* 
*^A*h*-3RSetefti 0 0%fc»LS&fc*ftVM. 

[0 0 8 5] ^r^tt^Bis^^tfrftgaftffii-nc^^tt 

***s««E»iB-C-tix^iTj|ft 9 . L75>ti^ 

|j»aiE»ffiBEItt = 2 0 0^m, «*»X<Z>«|P* 
NA=0. 5, ««ia«DBW^JS»f*n=l. 5<h-r6 

^ (b) (c. it^ia^®S2 -coR«t*^3iKy ^^b: 

i£f#ff-@T* 2 0 0^1. 5X0. 5X2=132 

-*«tt«#E»KS3 01/1 0 OBTtftO, IB 

[0 0 8 6] **«tCjoV^TJi, *^*S««E»ffiffi(C 
^»t5a**o^-*^=¥-*SotB»Sr*iJfflL. if«E 
^®Si -Si ^«t5gM@lc, 



(11) 
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MMttfilctti *1ffttEftB -CttAK LfcRBOt*ri«v ^ifl io 

**Stfc«fc:ttv MtmEftBfc: J: 9 3EB8 S ixfcriE^W:** 
T'>ttV\, «oTroj:5ftR!93fcA»e>ie^Bt^^*« 

[0 0 8 7] £fc, ***»c*5l^r«:, ^^5)|«ffi» 
ti?«EftffiSi -Si Sr»fi8;i-5R*tB(c, ft^/i^ 

«r/j:rttJro5feK»»^T««E«lK*^i-S^T-fe 
S, ioj;5ftflWRE«Kt U-Ctt, :7* h/i^**-* 

flMfc&XJR* ***MW#»tffe*L*. 
SflWIEftUtlcir *««EftB*s*J« $ ttfc^JBEft^ 
-r *;f(c*fLTt>, *L-(OttSt5tt?3fa<z>««E»ffi^ 
R*Bt 0 o^t 60 K**ro-fr«MftB^«>S 
tiM8E»B-era:* ±Eott»-J:»)Ai*LfcR**i:tt 30 

EKtt v MfJ«E«B^tt Alt LfcR&ft ^PJCSifif 
^)*«:E»**50T\ x^r ^ cdM 9 *l-tt-&«lffifi 
*-fcS««E«ffil-J:9 5CBI*ixy5:fB2tt**t, ^ 
ffcBfc* v >fjf SEftBK J: •) *R * ^fc JB 1 RSft # 

ttlUrixS:R^Si5-<#ttf«E»aD^R««-?-i: UTt# 

[0 0 8 8] JS2*ft**:i4aii-5*a*:*tf?¥flfe5/^ 
r-J*V>— «fi, ID 2 4ic^^tLT^>'9. H] l 8 £|h]^cd 40 

±tf>CD*D#tff8I5^ESi , Sz , S3 4r«fi5ci-5S» 
««c*^*/^^-*«^JC £fcR*t****r*tt«s« 
3 3 ' #813 1 1 ' frh<OWL 

COU— If f— A/^gg$t3fc<t - 3 1 

3 3 ' — oR»*^SCA/*^ffif«E»®S2 t-^ 

*5»t53t^/u=V-flBft*s**:L, ««E»ffiS 2 icA 
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R4**«-*«Sn-6, mm^^oi&MX l wR**<oft 
o>f£#teW«E»ffiSi , S3 (cit-TSAv - -"Of;*:*; 
^^/^-Wifetii ^) t'^f ^ 1 eo*£REOte 
^RWi-So rt>< LTf^^ 3 3 " a*felitt«;u <o 

myytt&^xz wMD^t^n, 

X3 1 4&U^— y ;7"313 ?:gT*¥7^/V^ 3 
2 Oidig^nSc, /l'* 3 2 0(4, SIh (nit&ft 
<o^S:aia"r5fflffl^a«:ifiv\ ^— 7^7— 3 1 3 a* 

^7tFf^r^^31 7— ^t5 0 for« T-{ T 
^*3 1 7(4, R^ft6^»W«EftSS 2 ^Eft«# 

[0 0 8 9] tt**B 2 4 "C(4ftfi^^{k<D«^-Sr^l»^ 
V^£ 0 if:, ^1/>X3 1 4^-7^7-3 1 3(1 

StV*^ <t LTf4, ±aSLyh*D#R#tat-RR«b-fSia 
[0 0 9 0] 

7^ **U:«fc;h,tf, Rffi5t^ffiP«E»®^5*>^lo(^ 

— *^LTV>6i:#lc#P>n6lf^^^l/N (N 
(41 J:9**l>**) tt "9 > «f«iaftffi#*^WWE 
«lt, attR**t««E»Bov^-r*t3&»^W<»*i^ 
yxoiPtNA, Rtt#<oRft';u ««E»®#>*<a 

[00 9 1] 

[^33] XAnX/ (NA) 2 ^ t S 7.5n z X/ { (n 2 
-1) (NA) 4 (i-1) } 

«E»«iSOf6i±SrH!9, L^fcftffCflf SrfBSL^ 
o-toE»Six^«-§-«:R^a >9.f¥^-t"S r £ cor*# 6 
#Jl^^^^Rt5wixSrfflv>feE»> / ^7 t A^t/^W^ 

[83]'Bl t-*5(t53tx-f t^«ttfilig^Wt-6 



(12) 



- 9 6 4 0 6 



21 

[05] mx&xt^zo^it^ 4 

[B7] HiMia3(Z)*r>f^^l^^t, S^S^ 10 
[0 8] 81X^813 0*7*^ ^^Jc*jv^r, *tf— A 

[SI 9] 7^^^*— ^7XB#<7)M^U-</U^7j-^^^- — ^7^ 

*oS±i/^« l /l 0^T£ Lfc^co, fy^- — 
> ftt^r^"t"^7 ^ 0 20 

[mil] ^awjcisjfi^-f^^^wtsw^RiBfikffl 

m<O^OJ:R&^TIS«<OIH-||C«S:^i-ia*. 
[Hi 2] jMWKJ:**^;**^ K»ft«)A»t 

[(Hi 3] JBl*v>LK3««IB»BB4r*ix ; e*t*** 30 
®0 O 

[Hll 4] Hi 3^*5^5*7*^ ^^©#ff«|B»BK) 

R»$#t^^t^7 7 0 

[015] 7* F ^ p ^ y ^ffl»©R«*«tt«:*t^ 

111 6] -^JSWJcJiSKIBW^JBB^t*^ ^^fe^ 
i-#r®0 o 

[Hi 7] Hi e^JtS^-r^^cofaftiSaSrW^-r 
5*»^-SllK«OW±v'^7 t AOMfc^t^ n y * 40 
H 0 

[Hi 8] Hi 6^*5*t57*-f ^^^1B««« 
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^Ho 

[Hi 9] **WicJ;5*ifcWa>, WfiB 5 #B 

[020] ^JiKW^-r ^^tc*5it5*««E»ao«e 

Mo 

[H2 l ] #*WJ-J:S*JBe«»7*-<^^Jc*5ttS*«f 
«E»©<z>IBft h7^ 7/u*rSj«:KW-*-Sfe 

[H2 2] **Wt-<t6#liSE»7 f -i'^^lc*3JtSTO 
C««oE«k»IBo-««:^'r**H. 
[H2 3] ;£^WcJ;5^Jf E^tV^I-^STO 

[024] *«il:«t S^St* ^ ^ oESfflf S:K^ 

11, l l A S^SS 

12, 1 2 a m 1 R*tB 

1 3 sc»j»aiflt*aw * * < 

l 4 **!MHfc9ttMMi 
l 5 m2 5MJB 

i e $mm 

si -si timers 

12B 7tF^o; vfRtom 

3 1, 3 1 A, 3 1 A' \?y$Ty*7* 

3 10 iMLED 

3 1 1 ^&U~ if 

3 1 2 

3 1 3 /n— 7 S 7 — 

3 1 4 ^il/yX 
3 15 

3 1 6 3fe3&* 

3 17 y* Y*f 4"T? $ 

3 18 U^X 

5 0 ^miMf**** 
5 1, 5 2 s^mma 

5 1 r , 5 2 r 
5 3 

5 5, 5 6 

5 7 ^fiblHl^ 

3 11' KA3feflK 
3 2 0 *¥7>f/^ 
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